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$=\mathrm{d}\mathrm{i}\mathrm{v}(\nabla u-u\nabla v)$ in $\mathrm{R}^{2}$ , $t>0$
$\overline{\partial t}$
$\epsilon\frac{\partial v}{\partial t}=\triangle v+\alpha u$ in $\mathrm{R}^{2}$ , $t>0$
. $(\mathrm{K}\mathrm{S})$ $(u, v)$
$u(x, t)=k^{22}u(k_{X}, kt)$ , $v(x, t)=v(kX, k^{2}t)$ , $\forall_{k}>0$
, $(u, v)$ $(\mathrm{K}\mathrm{S})$ . $k=1/\sqrt{t}$
$u(x, t)= \frac{1}{t}u(x/\sqrt{t}, 1)$ , $v(x, t)=v(x/\sqrt{t}, 1)$





. $x/\sqrt{t}$ $x$ . (1.3)
[10] - - [11] .
$C$
(1.4) $\varphi(x)=ce^{-\frac{1}{4}||^{2}}xe^{\psi()}x$
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11 $0<\epsilon<2$ . , $(\mathrm{i}),(\mathrm{i}\mathrm{i})$ $\lambda_{*}>0$ .
(i) $\lambda>\lambda_{*}$ $(1.1)-(1.2)$
(ii) $0<\lambda<\lambda_{*}$ $(1.1)-(1.2)$ 2
$0<\epsilon<1$ , $(\mathrm{i}),(\mathrm{i}\mathrm{i})$ .
(iii) $\lambda=\lambda_{*}$ $(1.1)-(1.2)$ 1 .
$\lambda$ $(1.1)-(1.2)$ $\psi$ $(\lambda, \psi)$
.
12 11 $\lambda_{*}$ , $(1.1)-(1.2)$ $\psi_{*}$ ( 1.1
$0<\epsilon<1$ , ). , $(1.1)-(1.2)$ $(\lambda, \psi)$
$(-\delta, \delta)$ ( $\delta>0$ ) 2 $s\mapsto(\lambda(s), \psi(S))$
.
(i) $(\lambda(\mathrm{o}), \psi(0))=(\lambda_{*}, \psi_{*})$ .
(ii) $\dot{\lambda}(0)=0,\ddot{\lambda}(0)<0$ , , $\lambda(s)<\lambda(0)=\lambda_{*}(0<|s|<\delta)$ .
(iii) $s<0$ $\psi(s)=\underline{\psi}_{\lambda}(\theta)$ ’\psi (s)\neq \psi *\epsilon .
(iv) $(\lambda_{*}, \psi_{*})$ , $(1.1)-(1.2)$ $(\lambda, \psi)$ $\{(\lambda(S), \psi(S))||s|<\delta\}$ .




$L_{\alpha}^{2}( \mathrm{R}^{2})=\{u\in L^{2}(\mathrm{R}^{2})|\int_{\mathrm{R}^{2}}e^{2\alpha|x}|^{2}|u|^{2}dx<\infty\}$ ,
$H_{\alpha}^{1}( \mathrm{R}^{2})=\{u\in H^{1}(\mathrm{R}^{2})|\int_{\mathrm{R}^{2}}e^{2}\alpha|x|2(u^{2}+|\nabla u|^{2})dX<\infty\}$ ,
$H_{\alpha}^{2}( \mathrm{R}^{2})=\{u\in H_{\alpha}^{1}(\mathrm{R}^{2})|\frac{\partial u}{\partial x_{i}}\in H_{\alpha}^{1}(\mathrm{R}^{2}),$ $i=1,$ $\cdots,$ $N\}\text{ }$
Hilbert .
$(u, v)_{L_{\alpha}^{2}}= \int_{\mathrm{R}^{2}}e^{2\alpha|}uvd_{X}x|^{2}$ ,
$(u, v)_{H_{\alpha}^{1}}=(u, v)_{L_{\alpha}^{2}}+(\mathrm{v}u, \mathrm{v}v)_{L^{2}}\alpha$
’
$(u, v)_{H_{\alpha}^{2}}=(u, v)_{L_{\alpha}^{2}}+( \nabla u, \nabla v)L_{\alpha}^{2}+\sum_{1i,,j=}^{2}(\frac{\partial^{2}u}{\partial x_{i}\partial x_{j}}$ , $. \frac{\partial^{2}v}{\partial x_{i}\partial_{X_{j}}})_{L_{\alpha}^{2}}$ ,
.
$||u||_{L_{\alpha}^{2}}=\sqrt{(u,u)_{L_{\alpha}^{2}}}$, $||u||_{H_{\alpha}^{1}}=\sqrt{(u,u)_{H_{\alpha}^{1}}}$, $||u||_{H_{\alpha}^{2}}=\sqrt{(u,u)_{H_{\alpha}^{2}}}$.
M. Escobedo and O. $\mathrm{K}\mathrm{a}\mathrm{b}\mathrm{i}\mathrm{a}\mathrm{n}[6]$ , S. $\mathrm{K}\mathrm{a}\mathrm{w}\mathrm{a}\mathrm{S}\mathrm{h}\mathrm{i}\mathrm{m}\mathrm{a}[8]$
.
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21([6, 8]) (i) $u\in H_{\alpha}^{1}(\mathrm{R}^{2})$
$8 \alpha\int_{\mathrm{R}^{2}}\cdot e^{2\alpha|x}|^{2}ud2X\leqq\int_{\mathrm{R}^{2}}e^{2\alpha|x|}2|\nabla u|^{2}dX$ . (Poincar\’e type inequality)
(ii) $u\in H_{\alpha}^{1}(\mathrm{R}^{2})$
$4 \alpha^{2}\int_{\mathrm{R}^{2}}e^{2\alpha|x|^{2}}|x|22dux\leqq\int_{\mathrm{R}^{2}}e^{2\alpha|x}|^{2}|\nabla u|^{2}dX$ .
, compact .




3.1 $0<\epsilon<2$ . , $(\mathrm{i})-(\mathrm{i}\mathrm{i}\mathrm{i})$ . .
(i) $\psi\in H_{\epsilon}^{1}/8(\mathrm{R}2)$ (1.1) .
(ii) $\psi\in H_{\epsilon}^{2}/8(\mathrm{R}2)(1.1)$ .
(iii) $\psi\in c^{2}(\mathrm{R}^{2})$ (1.2) (1.1) .
, (i)-(iii)( ) (1.1)
. $\psi$ (1.1) . ,
.
(3.1) $0<\psi(x)<ce^{-^{\underline{\kappa}_{4}}\in}|x|^{2}$ in $\mathrm{R}^{2}$
$P \hat{v}\epsilon=\min\{1, \epsilon\}$ .
32 $\lambda$ , (1.1)
$S_{\lambda}=\{\psi\in H_{\mathit{6}}2(\mathrm{R}2/8)|\psi$ (1.1) $\text{ _{ } }\}$ .
. , $\psi\in S_{\lambda}$ $\leqq\psi$ $\underline{\psi}_{\lambda}\in S_{\lambda}$ .
(1.1) , .
33 $0<\epsilon<2$ . , $\lambda_{*}>0$ .
(i) $\lambda>\lambda_{*}$ $S_{\lambda}=\emptyset$ .
(ii) $0<\lambda<\lambda_{*}$ $S_{\lambda}\neq\emptyset$ . $\lambda(0<\lambda<\lambda_{*})$ $\underline{\psi}_{\lambda}$ .
( $(\mathrm{i}\mathrm{i})$ ) $F:\mathrm{R}\cross H_{\epsilon/8}2(\mathrm{R}^{2})arrow L_{\epsilon/8(}^{2}\mathrm{R}^{2})$
$F( \lambda, \psi)=-\Delta\psi-\frac{\epsilon}{2}X\cdot\nabla\psi-\lambda e^{-}4e^{\psi}\perp x^{2}$ .
$(0,0)$ Supersolution Subsolution
.
1.1 (ii) $\mu_{1}(\lambda, \psi)$ .
145
34 $\lambda\in \mathrm{R},$ $\psi\in L^{\infty}(\mathrm{R}^{2})$ $\mu_{1}(\lambda, \psi)$ .
(3.2) $\mu_{1}(\lambda, \psi)=v\in H^{1}\inf_{\epsilon,v\neq 0^{/8}}\frac{\int_{\mathrm{R}^{2}}(e^{\frac{\epsilon}{4}|x|^{2}}|\nabla v|^{2}-\lambda e\frac{\epsilon-1}{4}|x|^{2}ev^{2}\psi)d_{X}}{\int_{\mathrm{R}^{2}}e^{\frac{\epsilon}{4}|x}v^{2}1^{2}d_{X}}$.
$\mu_{1}(\lambda, \psi)$ $(\lambda, \psi)$
(3.3) $- \mathrm{d}\mathrm{i}\mathrm{v}(e^{\frac{\epsilon}{4}}\nabla|x|2v)-\lambda e^{\frac{\epsilon-1}{4}||^{2}}ex\psi=\mu e\frac{\epsilon}{4}v|x|^{2}v$ , $v\in H_{\epsilon/8(}^{1}\mathrm{R}^{2})$
1 . .
35 $\underline{\psi}_{\lambda}\in S_{\lambda}$ $\mu_{1}(\lambda,\underline{\psi}\lambda)>0$ . , (1.1) $\underline{\psi}_{\lambda}<\overline{\psi}_{\lambda}$
$\overline{\psi}_{\lambda}$ .
$J(v)= \frac{1}{2}\int_{\mathrm{R}^{2}}e^{\frac{\epsilon}{4}|x|^{2}}|\nabla v|^{2}dx-\lambda\int_{\mathrm{R}^{2}}e^{\frac{\epsilon-1}{4}|x}|2e\underline{\psi}_{\lambda}(e^{v}-1-v)dX$ for $v\in H_{\epsilon/8(}^{1}\mathrm{R}^{2}$ ).
. $J$ critical point $\psi_{c}(x)$ $\overline{\psi}_{\lambda}=\underline{\psi}_{\lambda}+\psi_{c}$
. 1.1 .
36 $0<\lambda<\lambda_{*}$ $\underline{\psi}_{\lambda}$ . $\lambda_{*}$ 33 .




$\phi_{1}$ $\mu_{1}(\lambda_{*}, \psi_{*})(=0)$ $\phi_{1}>0$ $\phi_{1}\in H_{\epsilon/8}^{2}(\mathrm{R}^{2})$ .
.
$\Phi(0,0,0)=0$
$(\sigma, u)$ $(0,0, \mathrm{o})$
$\Phi$
$\Phi_{(\sigma,u)}(\mathrm{o}, \mathrm{o}, 0)$ : $\mathrm{R}\cross Yarrow L_{\epsilon/8()}^{2}\mathrm{R}^{2}$
Riesz-Shauder .
$\mathrm{Y}=\{u\in H_{\in/8(\mathrm{R})}^{2}2|\int_{\mathrm{R}^{2}}e^{\frac{e}{4}||^{2}}u\emptyset 1dxX=0\}$ .
, $\delta>0$
$(\sigma(\cdot), u(\cdot))\in C^{2}((-\delta, \delta),$ $\mathrm{R}\mathrm{X}Y)$
$\Phi(s, \sigma(S),$ $u(s))=0$ , $\sigma(0)=0$ and $u(\mathrm{O})=0$
.
$\psi(_{S})=\psi_{*}+S\phi_{1}+u(s)$ $\lambda(s)=\lambda_{*}+\sigma(s)$ .
$(\lambda(S), \psi(S))$ $(\mathrm{i})-(\mathrm{i}\backslash ^{r})$ .
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